The present study aimed to investigate the potential effect of AVO in alleviating Hematological and serum biochemical alterations induced by cadmium chloride toxicity in rats. 32 adult male rats were divided in to 4 groups (8 rats each for each group: Control group 
. The tertiary or quaternary conformation of the Hb molecule is related to its molecular stability against auto-oxidation 28, 29 . It implies that the injected of cadmium to the rats effect on the auto-oxidation rate of hemoglobin and oxygen (HbO 2 ) to MetHb which is occurring especially on the tertiary conformation change of molecule Hb.
This conformational change effect on the protein moiety of Hb, its reflect the stability of hemoglobin against normal or auto- , suggest that the aldehyde group of vanillin may be important for its antimetastatic activity and the effect on cell growth 37 , were found the antioxidant activity of vanillin and ethyl-vanillin when given orally to the mice; they prevent the oxidative stress of the plasma, and 38 suggest that this particular derivative has an efficient antioxidant activity.
In-vivo antioxidant activity
In this study, the data showed a significant change in the blood parameters of the male rats treated with CdCl 2 as shown in the tables 1 and 2, including a significant decrease in the RBC, Hb, platelets, PCV, MCV, MCH, MCHC, and a significant decreased in lymphocyte percentage; and a significant increase in the WBC, neutrophil, monocyte, eosinophil and basophil, compared with the control group. Those findings were agreed with the results of previous studies 10, [39] [40] [41] [42] , considering that exposure to cadmium led to decrease in RBC count, Hb concentration, PCV percentage and total WBC count and its differentiation number, in addition, induced anemia in rats as well as in rabbits. 
Serum biochemical
The other results are presented in the table (3), indicated an absent of effect of AVO on ALP, AST and ALP, when given alone compared with the control group, whereas injection of cadmium chloride resulted in a significant increase in the levels of AST, ALT and ALP levels. The liver is one of the target organs to cadmium, whether after acute or chronic exposure 59 .
Liver damage caused by cadmium leads to releases of ALT, AST and ALP enzymes into the extracellular fluid and increased their levels into the plasma. .
Also there are modified in the data of lipid profiles after treatment with cadmium (Table 4) , there was a significant increase in the TC, TG, LDL, VLDL, levels, and a significant decrease in the level of HDL when animal exposures to cadmium chloride. These results were agreed with [73] [74] [75] [76] . Cd causes alterations in metabolism of lipids and lipoprotein, which may eventually, leads to atherosclerosis 77, 78 . This might be attributed to the impairment of liver function caused by the disturbance in antioxidant defense mechanism in Cd intoxicated rats 79 . The degree of hypercholesterolemia is directly increased with increase severity of liver injury in toxic condition which attributes disorder in lipid homeostasis 80 . HDL fraction transports both free and esterified cholesterol from the peripheral tissues to the liver, where the metabolized of cholesterol is occur into bile acids and then excreted 81 . This good type of cholesterol has an important role in reducing level of cholesterol in circulation and peripheral tissues therefore inhibiting thermogenesis. Toxicity of cadmium causes decrease in the level of HDL due to liver injury.
NO synthesis in the cardiovascular system may provide a pathogenic factor in many diseases, it may cause increase in blood pressure, kidney failure, diabetes mellitus, increase cholesterol in the blood 82, 83 .
The hypolipemic effect of L-arginine is due to an increase in NO level and a decrease oxidation fatty acid 84 , Whereas hypolipidimic effect of AVO may due to vanillin 85, 86 . Vanillin is a very a potent scavenger of free radical 87, 88 . Administration of vanillin orally, results in an increase in both vanillin concentration and its antioxidant activity in the plasma and therefore helps in the prevention and inhibition of free radical which induced lipid peroxidation in the membranes 37 . Values are expressed M ± SE. Different letters indicate significant difference at (P≤0.05); a = means control group value, b = means Cd treated group that compared with control group, c = means AVO + Cd treated group that compared with control group.
Depend on the M ± SE [111] [112] .
There 
